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Abstract 

The present paper deals with an application of Jacobi polynomial and incomplete H –Function to solve the differential 

equation of heat conduction in non-homogeneous moving rectangular parallelepiped. The temperature distribution in 

the parallelepiped, moving in a direction of length (x-axis) between the limits x=-1 and x=1has been considered. The 

conductivity and velocity have been assumed to be variable. 
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INTRODUCTION 

Partial differential equation of ( , , , )x y z t with time t and boundary condition y=0 and y=b, z=0 and z=c with 

constant velocity V along x-axis where limit of x is between -1 and 1 then by Carslaw ad Jaeger[16] 
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Where E = Heat conductivity 

 =Density 

 =Diffusivity 

 =Specific Heat 

Let a parallelepiped [1]-[10] (non-homogeneous) whose conductivity is 
' 2(1 )u  and velocity is 

 0 1 2 1 2( ) ( )c c c c u    where 
'

0 1 2, , ,c c   are constants. So from equation (1) we get  
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Where 
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Solution of the problem 

Let ( , , , ) ( ) ( ) ( ) ( )u v w t X u Y v Z w T t                                                                                                                (3) 

be the solution of partial differential equation (2) then the equation reduces to [11]-[15]: 
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Where ,  constants and ‘m’ is a positive integer .Then from equation (4), (5), (6) we get  
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Solution of equations (7), (8), (9), (10) is respectively 

2 2
0 1 2( ( 1) ( ))m m c c t

T Me
         

                                                                                                               (11) 

1 2( , ) ( )c c

mX P u
                                                                                                                                                        

(12) 

1 2s sinY C co v C v  
                                                                                                                                   

(13) 

3 4cos sinZ C w C w  
                                                                                                                                 

(14) 

Where 1 2 3 4, , , ,C C C C M are constants. 

Hence the general solution of equation (2) is as follows: 
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  1 2 3 4s sin cos sinC co v C v C w C w     
                                                                                        

(15) 

In absence of heat 0 0,at v v b
v
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This shows that 
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m l
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Then equation (15) reduces to 
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On solving and applying result [17] we get 
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Hence the temperature distribution in moving rectangular parallelepiped is given by 
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with 1 2Re( ) 1,Re( ) 1c c     

Incomplete H-function 
,

, ( )n k

p q u and 
,

, ( )n k

p q u as follows: 

The incomplete H-function and Gamma functions are defined below [18,19]: 
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1 2 3( ) ( ) ( )u v w dwdv du    

where 1( )u = incomplete H-Function in contour form 
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On putting the value of I1 and I2 in equation (19) we get, 
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On applying result [17] 
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On putting the value in equation (16) we get 

1 1

2

1 1

1 2 1

1 2 2 2 2
, , 0 1 2 2 21 1

2 2

!( 2 1) ( 1)1 [1 ( 1) ] [1 ( 1) ]
( , , , )

( 1) ( 1)2

m lb c

c c
m m l

m c c n c e e
u v w t

c m c mbc m l

b c

 


 
 

 

 


        


         
    

   


 

1 2

2 2
( , )2 1 1 1 1

0 1 2 2 2
exp ( 1) ( )cos cosc c

m

m l m l
m c c t P u v w

b cb c

 
 

        
             

        

 

 

1 2,2, ( )1 2

1, 2

, 1,1

( , , ) ( , ) ( 2, )( 1 ) ( )
2

( 1, ) ( 1, ) ( )! ( 1 ) ( )

j j pn k r t

p q

j j q

a A x a A N r tc c m N m N
p

t N r bN c N m

 


  
 

 

           
  

         

 

Similarly, 

1 1

2

1 1

1 2 1

1 2 2 2 2
, , 0 1 2 2 21 1

2 2

!( 2 1) ( 1)1 [1 ( 1) ] [1 ( 1) ]
( , , , )

( 1) ( 1)2

m lb c

c c
m m l

m c c n c e e
u v w t

c m c mbc m l

b c

 


 
 

 

 


        


         
    

   


 

1 2

2 2
( , )2 1 1 1 1

0 1 2 2 2
exp ( 1) ( )cos cosc c

m

m l m l
m c c t P u v w

b cb c

 
 

        
             

        

 

 

1 2,2, ( )1 2

1, 2

, 1,1

( , , ) ( , ) ( 2, )( 1 ) ( )
2

( 1, ) ( 1, ) ( )! ( 1 ) ( )

j j pn k r t

p q

j j q

a A x a A N r tc c m N m N
p

t N r bN c N m

 

  
 

 

           
   

         

 

 



Journal of Survey in Fisheries Sciences 10(2S) 1414-1422 2023 

1420 

 

 

 

Particular cases 

(a) If 1 2 0c c  then we have 
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CONCLUSIONS

         In this paper, we have successfully used the Jacobi polynomial and incomplete H-function to solve the heat equation. 

Apart with this, we have also generated some particular cases to validate our method and results. For further study, we 

can take some new approach with new functions. We can also compare their results as well in our future work. 
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